Sulfite and base for the treatment of familial amyloidotic polyneuropathy: two additive approaches to stabilize the conformation of human amyloidogenic transthyretin.
Recently, we presented evidence that sulfite protects transthyretin (TTR) from normal human individuals and heterozygotes with amyloidogenic TTR mutations against the decay of tetramers into monomers. In this paper we demonstrate a stabilizing effect of sulfite on TTR tetramers from a familial amyloidotic polyneuropathy (FAP) patient homozygous for the most-common amyloidogenic TTR-V30 M mutation. We compare the conformational stability of partially sulfonated TTR from a heterozygote for normal TTR and amyloidogenic TTR-V30 M with the stability of untreated TTR from a compound heterozygote for amyloidogenic TTR-V30 M and TTR-T119 M known to have only minor or no problems of FAP. Using a combination of polyacrylamide gel electrophoresis (PAGE) and sodium dodecyl sulfate (SDS) gradient PAGE we demonstrate that TTR dimers containing amyloidogenic TTR mutations decay into monomers at pH<7.4. Increasing the pH by some 0.2 units within physiological ranges, i.e., pH 7.0-7.4, and sulfonation of TTR were observed to have additive inhibitory effects on the transition of dimers into monomers. We conclude that mild acidifying episodes in the interstitial volume of tissues at risk for amyloidosis could contribute to the development of FAP. Early and permanent efforts to counteract acidosis by treatment with base could possibly help to delay the onset of the disease. The intake of sulfite could support these efforts.